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IN THE CLAIMS : 

A Flash EEprom system comprising: 
or more integrated circuit chips each 
having an aVray of Flash EEprom cells partitioned into 
a plurality \of sectors, each sector addressable for 
erase such Vhat all cells therein are erasable 
simultaneously] 

means yor selecting a plurality of sectors 
among the one or\more chips for erase operation; and 

means for simultaneously performing the erase 
operation on only the plurality of selected sectors. 



m 



2 * A Flaa^h EEprom system as in-, m ^H-m ± r 

including 

read or write operations on chips which have been 
enabled by a chip select signal, wherein the erase 
operation is perf ormed/^n^hips without regard to the 
chip select signal. 



3. A Flash jfiE^orom system as in claim 1, 
wherein the erase operitidji may be performed on the 
plurality of sector selected\for erase operation, while 
read, write or other operatid^s may be performed on any 
other device not selected for\ erase operation. 



4. The Flash EEprom system according to claim 
1, further comprising: 

means for individually \removing any one or 
combination of sectors from the jkurality of selected 
sectors, such that said removed sectors are prevented 
from further erase during the erase \operat ion. 
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.5. The Flash EEprom system according to claim 
1/ furthe^ comprising: 

ians for simultaneously deselecting all 

sectors. 

6. whe Flash EEprom system according to claim 
1, wherein thd selecting means further comprises: 

individual register associated with each sector 
for holding a status to indicate whether the sector is 
selected or not. 

7* The Flash EEprom system according to claim 
6, wherein the Simultaneously erasing .means is 
responsive to the Status in each of the individual 
registers, such thatiy only the selected sectors are 
included in the erasii 



8. The Fla 
6, wherein any one or c 
registers indicating a se 
resettable to an un-select 



^m system according to claim 
nation of the individual 
rted status are individually 
status . 



9. The Flash EEprom Nsystem according to claim 
6, wherein all the individual registers are 
simultaneously resettable to a\ status indicating the 
associated sectors as not selected. 



10. A system for correcting errors from 
defective cells within an array of \lash EEprom cells, 
comprising: 

substitute cells; 

means for substituting one do: more of the 
defective cells with a corresponding number of 
substitute cells. 
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A system for correcting errors from 
defective c\ells within an array of Flash EEprom cells as 
in claim 10 Vherein the substituting means also applies 
automatical ly\to new defective cells as soon as they are 
detected . 

12. A \system for correcting errors from 
defective cells within an array of Flash EEprom cells as 
in claim io, sai\a array being partitioned into, a 
plurality of Flash Erasable sectors such that all cells 
within each sector are erasable at once, wherein the 
substitute cells are i\^ the same sectox as the defective 
cells. 



13 . A systemV for correcting errors from 
defective cells within anlWray of Flash EEprom cells as 
in claim li, further compiling a defect map for storing 
defect pointers which ii\k the addresses of the 
defective cells to that of ih^ corresponding substitute 
cells. 



14. A system for correcting bad data in 
defective cells within an array ofx Flash EEprom cells as 
in claim .13, wherein the defect ma*> for said defective 
cells are located in the same sectdf as said defective 
cells. 



15. A system for correcting errors from 
defective teells within an array of Flash EEprom cells 
as in claiM 10, said array being partitioned into a 
plurality oA Flash erasable sectors such that all cells 
within each \sector are erasable at once, wherein the 
substitute cells are in the same sector as the defective 
cells when the\ number of defective cells in the sector 
does not exceed a predetermined number, and the 
substitute cellfe are in a different sector when the 
number is exceeded . 

16. A \system for correcting errors from 
defective cells within an array of Flash EEprom cells 
as in claim 15, wkS^ein)said sector is replaced in its 
entirety by a feybgtWute sector when said number is 
exceeded. A 

17. A systefc^ for correcting errors from 
defective cells within a^rray of Flash EEprom cells as 
in claim 15 wherein' the substituting means also applies 
automatically new defective cells as soon as they are 
detected. \ 



.18. A system for \ correcting errors from 
defective cells within an arraAof Flash EEprom cells as 
in claim 17, including the uAe of error correction 
codes. \ 



m 
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19. A system for correcting bad data in 
defective cells within an array of Flash EEprom cells, 
compris: 

^substitute cells for storing good data intended 
for the defective cells; 

sans for substituting the bad data in one or 
more of the\ defective cells with the good data in the 
corresponding substitute cells when the defective cells 
are accessed, 



20. >A system for correcting bad data in 
defective cells Vithin an array of Flash EEprom cells as 
in clain 19, further comprising means for automatically 
saving the good flata intended to be written to the 
defective cells to\the corresponding substitute cells, 
thereby perserving>8jTe-T^ntegrity of the good data. 



21. A systteA for correcting bad data in 
defective cells within\a\i array of Flash EEprom cells as 
in claim 20 wherein theN^ibstituting means also applies 
automatically to new defective cells as soon as they ar-e 
detected . 



22. A system f or \ correcting bad data in 
defective cells within an arraVof Flash EEprom cells as 
in claim 20, said array being partitioned into a 
plurality of Flash erasable sectbrs such that all cells 
within each sector are erasable \at once, and data is 
stored therein, wherein the substituting means applies 
after the data including the bad datta has been accessed. 
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defective \cell 
in claim 
plurality o 
within each 
substitute cel^ 
cells. 



A system for correcting bad data in 
s within an array of Flash EEprom cells as 
, said array being partitioned into a 
Flash erasable sectors such that all cells 
ector are erasable at once, wherein the 
s are in the same sector as the defective 



24. A \system for correcting bad data in 
defective cells within an array of Flash EEprom cells as 
in claim 20, furtherV comprising a defect map for storing 
defect pointers wlAch link the addresses of the 
defective cells to th^: of the corresponding substitute 
cells. 



25. As] 
defective cells withi 
in claim 24, wherein y bhe 
cells are located in the 
cells. 



for 



an Varr< 



'feet 



me 



correcting bad data in 
y of Flash EEprom cells as 
map for said defective 
sector as said defective 



26. A system foA Correcting bad data in 
defective cells within an arra^of Flash EEprom cells as 
in claim 19 , said array beirig partitioned into a 
plurality of Flash erasable sectdts such that all cells 
within each sector are erasable Vt once, wherein the 
substitute cells are in the same sector as the defective 
cells when the number of defective dells in the sector 
does not exceed a predetermined Yumber, and the 
substitute cells are in a different Rector when the 
number is exceeded. 
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27. A system for correcting bad data in 
defect'We cells within an array of Flash EEprom cells as 
in claiia 26, wherein said sector is replaced in its 
entirety \by a substitute sector when said number is 
exceeded, 

28. \a system for correcting bad data in 
defective celA within an array of Flash EEprom cells as 
in claim 26, wheVein the substituting means also applies 
automatically toVewly occurring defective cells. 

29. A syVtem for correcting bad data ±n 
defective cells within an array of Flash EEprom cells as 
in claim 28, including use of error correction codes. 



30. An improved\system for writing data files 
into a Flash EEprom memoryv contprising: 

a cache meitfory for/ temporarily storing data 
files intended for tne_i*a^n\ EEprom memory, said cache 
memory able to undergo sitfn&icantly more write/erase 
cycles than the Flash EEprdm Memory; 

means responsive tda system write to the Flash 
EEprom memory for writing d^taXfiles into the cache 
memory instead of the Flash EEproW memory; 

means for identifying ea\:h data file in the 
cache memory; 

means for determining the t^ne since each data 
file was last written; and 

means for first moving data\file having the 
longest time since last written from theXcache memory to 
the Flash EEprom memory when additional^ space for new 
data files is required in the cache meViory, thereby 
substantially reducing the number of actual writes and 
associated stress to the Flash EEprom memoi 



\ 31 ♦ The improved system as in claim 30, 

further comprising: 

\ a backup non-volatile memory for downloading 
the datdy files in the cache memory thereto; and 

i^eans responsive to an impending power loss for 
down loadirtg the data files in the cache memory to the 
backup memor^r, thereby saving the data files from the 
possibly volatile cache memory. 

32. The. improved system as in claim 30, 
wherein the backupVmemory is part of the Flash EEprom 
memory . \ 

33. The >41nproved system as in claim 30 f 
wherein the cache (moM has a significantly faster 
access time than that ofi the Flash EEprom memory. 

34. The iinpitoved\ system as in claim 30, 
including a controller ciWniik chip for controlling the 
operations of the Flash \^EpA>m memory, wherein the 
improved system is part of the controller circuit chip. 

35. The improved systemV as in claim 30, 
including a microprocessor system atod random access 
memory, wherein the improved system ik implemented by 
software in the microprocessor system with random access 
memory. \ 
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\ 36. An improved system for writing data files 
into aVFlash EEprom memory comprising: 

\ a cache memory for temporary .i.y storing data 
files intended for the Flash EEprom memory, said cache 
memory able to undergo significantly more write/erase 
cycles thanVthe Flash EEprom memory; 

means responsive to a system write to the Flash 
EEprom memory\ for writing data files into the cache 
memory instead Nof the Flash EEprom memory; 

a tag rtemory for storing the identity of data 
files and the timia each data file was last written; and 

means f oA first moving data file having the 
longest time since Tast written from the cache memory to 
the Flash EEprom meirtory when additional space for new 
data files is requirW in the cache memory, thereby 
substantially reducingVthe number of actual writes and 
associated stress to th^Flash EEprom memory. 

37. The imprfcv^d system as in claim 36, 
further comprising: j \ 

a backup non-vdlatiVe memory for downloading 
the data files in the cadhe memory thereto; and 

means ^responsive an\impending power loss for 
down loading the data filesNm the cache memory to the 
backup memory, thereby saving tMe data files from the 
possibly volatile cache memory. \ 

as in claim 36, 
the Flash EEprom 

39. The improved system as \in claim 36, 
wherein the cache memory has a signif idfently faster 
access time than that of the Flash EEprom mfemory. 



38. The improved systeit^ 
wherein the backup memory is part oJ 
memory. 
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v 40. The improved system as in claim 36, 
including a controller circuit chip for controlling the 
operatiorite of the Flash EEprom memory, wherein the 
improved system is part of the controller circuit chip. 

41. \ The improved system as in claim 36, 
including a microprocessor system and random access 
memory, wherein\the improved system is implemented by 
software in the microprocessor system with random access 
memory, \ 

42. An iinprWed system for writing data files 
into a Flash EEprom memory comprising: 

a cache memory^ for temporarily storing data 
files intended for the^pfesh^EEprom memory, said cache 
memory able to undei^sib^Lf icantly more write/erase 
cycles than the Flash EEprArt memory; 

means responsive *4oV system write to the Flash 
EEprom memory for writing V data file either into the 
Flash EEprom memory or instdadv into the cache memory, 
said responsive means writing \\ the Flash EEprom when 
the a previous copy of said data Vile is not present in 
the cache memory, and writing to tthe cache memory when 
a previous copy of said data f ildy is present in the 
cache memory; and \ 

means for first moving data\ files having the 
longest times since last written from Nthe cache memory 
to the Flash EEprom memory when additional space for new 
data files is required in the cache memory, thereby 
substantially reducing the number of actual writes and 
associated stress to the Flash EEprom memoVy. 
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43. The improved system as in claim 42, 
furthers comprising : 

backup non-volatile memory for downloading 
the data f\les in the cache memory thereto; and 

mea^s responsive to an impending power loss for 
down loading "Che data files in the cache memory to the 
backup memory , \hereby saving the data files from the 
possibly volatile\cache memory. 



44. The 
wherein the, backup mei 
memory. 



red system as in claim 42 , 
is part of the Flash EEprom 



45. The improved system for writing data files 
into a Flash EEprom mem^y\ according to claim 42, 
wherein said responsive means f 6r writing includes a tag 
memory for storing the identity\of data files and the 
time each data file was last written, and wherein said 
responsive means writing to the Flrfteh EEprom when said 
data file is not tagged in the tag memory, and writing 
to the cache memory when said data f il«Ais tagged in the 
tag memory. 



# 
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46. An improved system for writing data files 
into a\Flash EEprom memory comprising: 

a cache memory for temporarily storing data 
files intended for the Flash EEprom memory, said cache 
memory akAe to undergo significantly more write/erase 
cycles thaA the Flash EEprom memory? 

means responsive to a system write to the Flash 
EEprom memory^ for writing a data file either into the 
Flash EEprom memory or instead into the cache memory, 
said responsive Wans writing to the Flash EEprom when 
said data file is, last written after the predetermined 
period of time, aVd writing to the cache memory when 
said data file is last written within a predetermined 
period of time; and 

means for fiNrst moving data files having the 
longest times since laVt written from the cache memory 
to the Flash EEprom m^mcnry wrren additional space for new 
data files is required Vpr the cache memory, thereby 
substantially reducirig-^eH& number of actual writes and 
associated stress to tlW FAash EEprom memory. 



47. The imp amoved 
wherein the cache memorySsha; 
access time than that of the 



system as in claim 46, 
a significantly faster 
ish EEprom memory. 



48. The improved system as in claim 46, 
including a controller circuit chip for controlling the 
operations of the Flash EEprom irtemory, wherein the 
improved system is part of the controller circuit chip. 



49. The improved system cfcs in claim 46, 
including a microprocessor system anc\ random access 
memory, wherein the improved system is implemented by 
software in the microprocessor system with\random access 
memory. 
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\ 50. An improved system for writing data files 
into a\Flash EEprora memory comprising: 

\ a cache memory for temporarily storing data 
files intended for the Flash EEprom memory, said cache 
memory abde to undergo significantly more write/erase 
cycles than the Flash EEprom memory; 

aVtag memory for storing the identity of data 
files and the time each data file was last written; 

meahs responsive to a system write to the Flash 
EEprom memorWfor writing a data file either into the 
Flash EEprom Armory or instead into the cache memory, 
said responsivA means writing to the Flash EEprom when 
the data file i^ not identified in the tag memory, and 
writing to the Vsache memory when the data file is 
identified in the\ tag memory; and 

means f oA moving first the data files having 
the longest times \since last written from the cache 
memory to the Fl^s*TTEp?t>m memory when additional space 
for new data files \sr required in the cache memory, 
thereby subst^hfei^IlA reducing the number of actual 
writes and associated Stress to the Flash EEprom memory. 

51. The ii^rdved system as in claim 50, 
further comprising: xA 

a backup non-volatile memory for downloading 
the data files in the cache\memory thereto; and 

means responsive to am impending power loss for 
down loading the data files A the cache memory to the 
backup memory, thereby saving Vhe data files from the 
possibly volatile cache memory A 



52. The improved system as in claim 50, 
wherein the backup memory is part\of the Flash EEprom 
memory. \ 
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53 . The improved system as in claim 50, 
wherein thte cache memory has a significantly faster 
access time fe^an that of the Flash EEprom memory. 

54. o^e improved system as in claim 50 , 
including a contro\lercircuit chip for controlling the 
operations of the^lajsn EEprom memory, wherein the 
improved system l§_Eaa?Dv of the controller circuit chip. 



55. The impfcoveck system as in claim 50, 
including a [ microprocessor sVstem and random access 
memory, wherein the improved system is implemented by 
software in the microprocessor sys\em with random access 
memory . 



# 
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56. A memory card adapted to plug into a 
computer\system in a manner to communicate with a system 
bus and \a standard power supply , comprising the 
following itfounted thereon: 

a pJSurality of EEprom integrated circuit chips, 
each of said Chips including: 

a\large number of individually addressable 
storage\ cells organized into a plurality of 
sectors, >each sector containing a plurality of 
said storagre cells, 

a plurality of spare storage cells within 
any of said^eefeors, 
means res^onsi^ 
for erasing all ce\Us in 
without erasing cells .in, 
means responsiv 
for reading the state of 

means responsive t 
for programming addressed 



25 



signals on said system bus 
e or more designated sectors 
:hers of said sectors, 

signals on said system bus 
.dd^essed storage cells, 

^gnals on said system bus 
jtorage cells to a 

predetermined state, and 

means responsive to an unsuccessful attempt to 
either program or erase a storage\cell within one of 
said sectors for substituting one of \said spare storage 
cells therefore while maintaining \peration of the 
remaining cells of said sector. 



• * 
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\ 57. The memory card according to claim 56 
which additionally comprises a cache memory mounted on 
said card\ and wherein said programming means includes 
means for initially programming said cache memory rather 
than said EGprom memory, said reading means includes 
means for initially determining whether the cache memory 
contains dataVto be read, and said programming means 
additionally includes means responsive to said cache 
memory becoming fiull for writing its oldest unused block 
of data into saick EEprom memory, thereby to make iroom 
for new data in saM cache memory. 

58. The memory card as in claim 56, wherein 
each of said chips further includes a plurality of spare 
sectors, and wherein \said substituting means also 
substitutes one of srfid >spa^B sectors for one of said 
sectors when a prede^erTnij^^ number of cells in said one 
of said sector become deflective. 

59. The memory cVrd\as in claim 58, including 
means for performing errdr Ncorrection using error 
correction codes. \ \ 



60. The memory card as iA claim 56, including 
a controller and an interface connected to the system 
bus, said controller being adapted t\ be responsive to 
commands intended for a standard ma^hetic disk drive 
storage system connectable to the computer system, 
thereby emulating said disk drive systeft. 



61. The memory card as in claim 56, in which 
various operating voltages are required for various 
operations of the EEprom chips, including means for 
generating\the various operating voltages from the 
standard poweaj supply. 



62 . A stfcnrage system incorporating therein the 
memory card of clairfC56J comprising: 

a contro^ler^/or controlling the operation of 
the EEprom chips; 

means for generating voltages for the operation 
of the EEprom chips; 

means for error corre^ion in the operation of 
the storage system ; and 

means for interfacing th^storage system to a 
computer system. 



